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•then run ofi and concentrated to 45° B., after which it is again allowed to •crystallise, reconcentrated to 55° B., and a third crop of crystals obtained, which contain much iron. The clear acid mother liquor can now be used to •dilute the solution of sulphate of silver in the dissolving pot as already described. The excess of acid in surplus liquids is neutralised with oxide of copper, more copper sulphate being thus formed.
The crystals of bluestone are found adhering to the sides and bottom -of the tanks. They are detached with copper chisels, redissolved in pure water and recrystallised, the mother liquors being eventually added to the first liquor from the precipitating vats. When the liquors become overcharged with iron, the copper in them is precipitated by means of metallic iron, and they are thrown away or evaporated to get the crystals of sulphate -of iron. The bluestone crystals are packed in barrels for the market. One pound of metallic copper with 1-5 Ibs. of sulphuric acid of 66° B. will make 4 Ibs. of crystallised sulphate of copper.
Owing to the difficulty of selling sulphate of copper, and the large amount of space and time required in obtaining it, it is now considered to be more profitable to precipitate the copper as metal by electrolysis and to concentrate the acid when freed from copper. Both copper and acid can thus be used over again.
Examples of Practice.—In 1902, 984,601 ozs. of standard gold, corresponding to 886,141 ozs. of fine gold, were refined by the process at the San Francisco Mint, at a cost of §57,214, or 6-5 cents per ox. of fine gold, exclusive of superintendence. (This was reduced to 5-1 cents in 1906-7.) The receipts from surplus bullion were 824,949. The amount of sulphuric acid consumed was 1*12 Ibs. per standard oz. of gold;1 this was reduced to 0-78 Ib. in 1906-7. The process was discarded at the San Francisco Mint in 1908 and at the New York Assay Office in 1911 in favour of the electrolytic process.
The sulphuric acid parting process was used at the National plant of the American Smelting and Refining Company, at South Chicago, Illinois, in 1906.2 At this works lead bullion is desilverised by zinc, the zinc scum is distilled in Faber du Faur tilting furnaces, and the residues cupelled in furnaces of the English type. The dore silver left on the test is cast into thick bars of 1,100 ozs. by tilting the test. The bars are parted direct by means of sulphuric acid of 60° B. (sp. gr. 1-71), in tanks of grey cast iron. The acid of 40° B. condensed from the vapours is concentrated in leaden pans. In a large settling tank, slightly warmed, a little gold deposits from the acid solution of sulphates. The solution is then transferred to the large precipitating tank, diluted with water and heated with steam. The silver is precipitated by copper plates (125 plates, each 18 x 8 inches and 1 inch thick), suspended in the solution from iron hooks covered with hard lead. After precipitation the vitriol solution is siphoned oil and the silver washed in a vat provided with a false bottom, removed with a wooden shovel and pressed into cakes 10 inches x 10 inches x 6 inches.
The refining of the silver is finished on a cupel hearth, saltpetre being added and the slag removed by means of powdered brick. The silver is then kept fused for twenty minutes under a layer of charcoal, and is cast into iron moulds, previously blackened with a petroleum flame. The silver bars weigh 1,100 ozs. and are 999 fine.
1  Report of the Director of the U.S. Mint, 1902, pp. 91, 92.
2  0. Pnfahl, Eng. and Mng. /., April 14, 1906, p. 718.

